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(54) FUEL CELL SYSTEM AND ELECTRIC VEHICLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce futility in power 
generation of a fuel cell, and to improve efficiency 
as the whole system having the fuel cell and a 
secondary battery. 

SOLUTION: The fuel cell system 1 0 determined run 
and stop of a fuel cell apparatus group including the 
battery 20 and its peripheral units depending on 
magnitude of driving power for a vehicle demanded 
by the operator through stepping operation of an 
accelerator. When this demanded driving power is 
obtained by generating operation of the fuel cell in a 
low load region below a threshold power Xps, the 
fuel cell equipment group is let stop and a motor 32 
is rotated by a secondary battery 30 alone with its 
remaining capacity, to drive the vehicle with the 
demanded driving power. 
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im^m 5 ] li^ii 1 tmcrimrnvMiy^T-j^xh-o 

X, 

nrnzfi Lxw^mmm-i^witm^^<nmticnm:^^ 
^\,z\t. msdsmvM<7ymMm^w±Lxmmmm 

m\\\z^m^KfzW0m^\LTd!Am.}:.. m^ttc^^tx 



:^m*^*^'m^<^ffift^i^-es>sj^t:{±. buie»4 

[000 1] 
[0002] 

TV^S (^Jx{f#ra^7 - 2 4 0 2 1 2-^^i^#^i: ) „ 
[0003] 

[%HB*5;jgj^tJ:oi:^ .1.118] ±ieLfcfie*<7)»4« 
afev-Xf-A-C'ti, $ix.l.«^)cO:;i^/jN 

ffiJfiait^mS&^IEHTc^ate^ a^-r ^ ^ 1 4^=2: 1. 
isT) , «m«?a<^«**ilScl-'5: S .1 i: t S> -5 3t , 
[0004] 3js:%Hg{±, ±ie^8^5rfB^-t4/i*^t-=5r 

[0005] 
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[0006] ±im^^^t^^^mmmmi^^r- 
[ 0 0 0 7 ] ^/c. ±B<oMmui. mmmmx-^i^^oix 

x-hi> h^ht. 2^<mM*^i^<r>m-)j^1i^iizi. 0 i^;^7^ 

[00 08] ^co%^. Jgi!$fLSm^<?5::'c#$tCj:i) 

ZoLXi,. =yX^Mmmim^^b^iz\i^ 2<i«?ttd- 
[0009] ±E<75S«S:fl-r-l.*»BH'50^^mi'X 
Sr<¥±-r^#g$r^-r.l.t<?)i:-ri.C:i:*^"C§i.. C: o 

■tmi. zfit>mmmmffmm^zm'rh:si^)\^^h 
mh^j:^^iio\,zx'^i><r>x\ iO^-^T^ASj^^^rfai-c 

[0 0 1 0] iJt. msmiimk^n.^ . mi2^d:'^ 

[ 0 0 1 1 ] ^ a t-ix«4', ffimw^li-C'^i'pT t*-i> 2 
[0 0 1 2] *l6Bacom«gKi»{i. m^ai^t^yu 



tgi. -S. ^ i -5 TiEM^J 5-f#l.«^il!)*T'J) -> 
:^]«*&#gfcSr^-r-i.»4^vfii/XrASr^ttL, 1512 

± LxmimfAm:m-^<nn,timi^^Wstt^W}t^^§. 

[0013] ±mm^^^-ti^^mcr>mm,^mMX' 
ii. Mmmmiiz^ibhtii, 't-^com^:h^^4--^^^f}i^ 
(omm mnMmm) xhi>i%^(>zi,±. fmnm^^m 

M'^-ti>zt^<, 2}xmmi^(='^-^i<zm^cr)mi^i 

•I.. 

[00 14]-eLT, ^c7)fl;^@tt^lcfci^T, »4m 

mco^-^mzm LximmmmiiB<r>Mm:^w±t?> x 

a tct-atf, zti(:,mm9mwmcr>mmzm-th:ii^^)u 

[0 0 15] tfz. ^nmmmx'hr>x^<r)t^cr)mtii 

f.Bgi.^v'.fc^wi. im%m<r>^mmm^noXo\,z 

•t^zbhx^i. ^tuf. mmmm<^%mMmz 
x 'ont>titzmij^t'-^i'zm^Lxzti^m^^-^h 
<7)x\ ^-j^w±t^^'^fzmm^mt^-r't-:?ff±i,zj: 

[0016] Mz. mm^ix^Mmmn^mmcr)^-^ 
TX'h^t. imm^er)%'^m^i¥±Lxm\mMi}^ 

t:>(7)m^^1^iW±thJ^ol.z-t^Zi:i,X'^i, Zo 
LTl), =yX'rI^%mtim^^t'^^Mm^^l'ZmLX 

it. 2<!KMm^(>mtimi^^n^^xmTL. m\mm 

[0017] 

mmmizm-^^mm-t^ .mm. ^^mcoim^j:-^: 
mmx'hhmmmi^^T-M. i o immLfcm^smM 

«Mi^:^f-Ai o{i:. mmi>zt^m^tixmm&)m^v. 
mt Lxm< . m\mmi-:^r-^ i on. mMmm2 
0. 2<J:«M3 0, m.mmmm<7)'t-i$'32. mi^s 
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4, DC/DCr7yv\-^'3 6, ^^»^-:5'4 6. 

5 0. >f N- 8 0 , ficS-fe y 9 0 ^±^m 

[0018] mm9M2 oi±. mi^tj'i^^mmn^cm 

H2 -* 2H+ + 2e- 
( 1/2) 02+-2H* + 2e- ^ 
H2 + ( 1/2) O2 - H2O 
[00 2 0] ( 1 ) 5tJi»@Wct3ttl.RJ£N (2)^ 

limmmiza if^ Km^TP l . ( 3 ) ^{4mM^#TS 

8(i, «M«Jffi2 1i:. ry-H22fcj:T/*y-H2 
3i:. •fe^NV-rJ' 2 4 , 2 5 t « 
[002 1 ] ry-h'2 2ioJ:t/;e?y-F2 Sti;, «M 
«M2 1 ^liHij*>^>8^^•t'^f>'^M •y^lfjS^:^^;*'^ 
i!6;IS«SiT'S>-g.. ■fev^V-^24, 2 5{4, C:cO^?-yK 

i t/* y - F 2 3 (7)P^tc , m\^':^t5 X lfmtA':^<r) 
W^^'^mWL't^. Ty-h'2 2^:-tr^^"^-^'2 4i:c0|a 
\,z\mM:^':^^iM 2 4 P ixT fc 0 . y - b' 2 

St-^J^V--^ 2 5 i:co^(c«K-ft,;*'XSgfi&2 5 P*>'?B 
^^fVC\^h. -^f^V-9 2A, 25i±, m2Tti^tl 

miz V yimm^ix-x fc "5 , )^mitry - h 2 2 1 cos 
t«;yxcri8§ 2 4 p L , ftuBtiiiiffi-r^m-fe.'^ 
imt y- H 2 3 i: c^ra-cK-fbJf^sgi 2 5 p 

^m^i^^-thm. x^-y9m&<mmz^m.-th2 

[ 0 0 2 2 ] ^ «»«M2 1 (4. Sl#:ft:53^^1vr 

&*-r« *IIMi?ilT14. i-y-<yt-ym (-r'^jKyttS) 
5:ffil9t:!t, «»«J12 lO^tiWi, fty^i: fC«?)e 

So M«5-M*-rs^rst L-CJ4, e#t7t{4a^tflt 

<r)%mi:imLti:^~:nymim'^^^^mmmiZ'!^^$ 
't.'^mmmm (mtii. Aidrich chemi 

caltt, Nafion Solution) SriSS'Ss 
JuL-C^-Xb-fbL. m»«M2 litC^^iJ-yEpa 

imL. z<^>'-himMwm2i±i,zTux^^mfS. 



[00191 

-(1) 
H2O - (2 ) 

•■■ (3) 

T'{4^< , ««i®«2 1 ^m-t^ry-v 2 2iiXtfA 

y- F 2 3ffl^cM^-ri.>r t i: t-ct) iv-*, 

[00 23] Ty-F2 2*3<J:t;^"*y-F2 3J4, mz 
mmwmi}^^^j:h^Tm^Lfz:^-^^yi7vJXi,zJ: *)m 
E^ntC^So *IIJSWC-{4. Ty-F2 2fcJ: 

y;!:?y-F2 32r;!i?-*'y^ax^cJ;05^^t/S*^\ ^ 
Si^*^^^:-^:^-^/^-^'^"^ J'-«47:7-;Kyyx/W F 

[0024] -lzJ^\y~9 24, 2 5 {4. *'X^^cO^ 
littlfeW, ^Ji.«4. ;&-7n>2rff^fC;efX^^i: L 

4. 2 5«4^<7)isf®(c. W(ciS«$ii5t1ti!(^oyy^ 
Jg^LTfcO, fSx6L;tj;3(C, ry-F22iO«Bt 
T«;«f^Sm 2 4 P L , BS^-T y 
- F 2 3 cO^® i: jt.;^XCT 2 5 P ^B^-t^ . Z 

^'<s:J-^u—^^<7)mm<'zmi^^tifz^jyii, mmt 
hi,z^wzm&-t&'£^mi±^< , ffistcit^f-rs^ifBf 

W^S*^T-S)-I.'i:««4^:<. :*Xfii;«cm-StC^LTM 

^ ;^i<4e-fky!7 X $rfit$^^Sgt'S>ix<4' J: V 1., 
[0025] lyji. fi*m?tt2 0<^«*«jt-C'J>l.*-fe 

;w2 8io««{3ov^-ciK0Htfc, mmizmmm20k 
Lx&^±xi>t^i,zii. -^r>'^v-^'2 4, ry-F2 

2 , m»«)K2 1 , y- F 2 3 , 2 5^0)1 

(410 oa) . ^commzmmm^-f^y'^m^'iii'i'Z 
j:'om&^tihmmxR2 6. 2 7immrri>^ti,zx-:> 
X. ^^is^-yi^amimm-t^. 

[ 0 0 2 6 ] a 1 (Dfa 'y^^mx-lim^L^t^-yfztK 

mmAzm^m.m^m^'^x^min^ o i>z\i. m:^^ •/ 
i'imi^'^hwmm-^w<^^zm^<r)mmm. m 

fAmMwm) ^-^t-fh. I13J4, mAmm2Qik^ 

yu^y^mx'hh. mmmmeoi,i. ±Mfmmm2 

Qh. y-^ J—iV^y? (> IJoitX*^^^ 6 2i:, K 
«^64t, xT3yrL--yHf 6 6i;Sr±^1t^W*i: 

fz^<^^yy(> la, 62a 5:*-^" & , 
[0027] 5S[«§564{4, y-)V-9y9 <b lisi 



!(5) 00 1-307758 (P200 1-3018 



[0 0 28] 

CH3OH CO+2H2 •••(4) 

CO + H2O -* CO2 + H2 ••■(5) 

CH3OH+H2O ^ CO2 + 3H2 •••(6) 

Rmi±. ( 4 ) ^x-mh^ti^B^t^y-fi-co-^mK^^t 

il^ftt, LT ( 6 ) j^cOKJJJ*-'*a^ 5. -^Oj; 5 

Lxmmvm2 o mmnm 2 0 rt-c(±## 

■fe;l^ 2 8 c , B«iiE^;<?Xi^ 2 4 P tc^^-ti-T 

ry-H2 2tci3(t-s.«?fiSJiEi:«$tL-?.<. Ty-K2 

2flT^r*>ixl.MiieaL/c ( 1 ) ^Xmi:>^tl^ 
*\ icoraET-'£^S=5r*&ffl-:>Tfl:»«M2 icO^^Sr 

t-inS t/cf*tc««^«?fi 2 0 tc«*&-ri. Z k't LXhX 

[0030] iJt. XT3>'r^-<y^f 6 6{±, i1-gP*»^> 

ffim6 9 t:ifLxmmm2oi,zmt^^ti. m\m& 
2 0 i*i-r(i#*-fe/i^ 2 8 tcfc v>r , HirieK-ft;e?xcSS§ 2 

-miizwrnrnx'^t. mm^zmm^ixh:^'y^<^K.-)i 

-ri>o ^zx\ ;^y-K2 3{;s^*^-r-i>s^«i, z<7:>i 

I., ry-V2 2iz^ik-t^^0^cr,mi:ti, 

tm L ;^^»4«i^SS 6 8 tiftft:^^-?;^ 7 a 3 > b o- 7 

cr>mm^-^^i-y6 7cr,mm^t:Mmthzbiiz^r,xm 
mzmw^mx'hh. 

[003 1] 2 0 p^cor y- F 2 2 -c^mRjs 
i,zmm^ixf^mfmmA'^h. xrnyrp-y-»f6 6 

tiS, li!tat^cJ:atc. BSj«S64tct3{tSe$t®^JS«i 

^m^e4\^mzi,±mmL^^^^^<-i-^Mm:mi>zmi. h 
mM<r>fz^(,zm\^^ixh » mfmm2 o coi^»j*^^>#f 
4 i<zmt^ix. sm^mt-^m.^^^ e 9 (b^M-JS^f 

imsm 7 0 J; -? T StSS 6 4 \,zmt^ix h . 



[0032] ^coj: d^»4«ffi2 0(i. im^ix^-k 

f ■i.^i:(cJ;-oTttl:»3^$iJffll-r-i>^i:**'t-&l., ^cottj 
:?3iO*JfflI(i»lP^5 0fcJ:r>TfT^i?il-l>. -r=3ri:)*>> 

xS:2raiML-Tjlt4«M2 0(7)ai^)S:lil5LTV^|), 
[0033] JiLhi5iaB Ltzmmm2 Oti. 01 iz^t 
iotC, 2<!t«M3 0, ^-i5'3 2jDit/^«^3 4i: 

mmLx\^h. zcr)mn9m2 0ii. ^-9 3 2i3xr/ 

Wm.3 4l,zMLXnt><^m^i^^fT^j:dtmz. Ztii^ 

ft?^co*t^cjtb tx2 dmm 3 0 co^m^n^ z<r> 

j^^vfi2 0{i:. ^-^•3 2*Jj:tXM^3 4t 

X-f ■y^2 0a^:^^LT«^$i^Tfc'9, $llffiIgP5 0{C 
i^^co;?.-! •y^2 0a^2<5:«M(il«OX-< ■y^3 0a 
(Tf^mm^mX. ^-^3 2^WligS3 4^cO«:»3« 

2;^mM3 o<^5E«*^'itff$*i?.. 

[ 0 0 3 4 ] la 1 tcM-:>T^g|5<?D«^tCO»,^TMt-^Bg 
-r-I.. 2<J:«?ffi3 0{i, ±ia»4«?tt[2 0i:i: t^^^- 
^ 3 2 13 J: 3 4 oc«:»: & fitJ&T-i> mjiras-c*) 

immmx:\tiim^m:Wi\^fztK --y^r^v-iiY 

?6^:i:fi&«<02<j?«?6?rfflV^*e:fc^-C'#?.. C:c02<J: 
«?fi3 OcO^ati. ^m?fii^^T-i=> 1 0 SrlSmt"^* 

[0035] ^-:5'3 2{i, ^vmmi—^x'hh. m 
m?i&2 o^2v^mM3 o*iati:^j-r-s.ii:»fL«^L{±, 

932\<zm^^tLh, icOJ:d^«:'7«Ott*&$rS(tT^ 
-^3 2{ilHlte®S!i:']$rl&tL. c:co|lMKlBKi:J3{i, «^ 
m^fti^XT^i^ 1 0 %*l«N-^mMtcfc{t-5.^?r:frL 

3cO»J®^Sft-g.. Mffl^S3 3{i, r^-fe;l^:5^;P3 
■*f3 3b=5rfc'i:t,KM$ixTV^^, Sijffll^a3 3 

(Tmx:^—? 3 2comm^tizm-t^m^(^^^'^'o 

W.'OLX^-^^. 

[0036] mm^34ti, m^m&i-^^r-j^ i oicfc 
if?>m\mm2 ocomm'^izmM^mncom.ij^mmi- 

hn-mx'hh. mui. mm^m.tLxwc&Ltzx.T^ 
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TJi. ?^a*SrilPffiLT«m«?lil2 0l*lSr^$-lt^t 

c7)T-$> 0 . ^<7) j; d t?^a]*S:«^i§^i■T»«m 2 0 

(*lg|5jaSSrH)r^<:0iaJSlJlTtSfJffll-ri.<. -7X7na>h 
o-5{i. Bt3iL/cJ:3tc^1sf«^te2 0t«*^-t-S«^ 

3 2c7)?i^:^3tJt^Ti!'-^r<tcO<^, «!m«?fi2 0c0 
2 0 LX V ttiSTTii:. flS*<:0 

[ 0 0 3 7 ] 114 {±j^m« 2 0 LX(^^m^mm-t 
?>fzib<r>mmmx$>^. 04 (a) i,±mm.mmtM^-i^)i- 

H4 ( b ) iiwm^ tFctii:fjt (Timm^tm^M 

m. 124 ic) itFCiU'^tFC^-X'rJ^^mt^mi^ 

^m-tmmmxhh. ^mcotzntycrmfw 
0 i,z:tfxm^^*m t^t.m^ Lfzmmx'cr)wm.mz 

2 0i:LT{i, ^<7)tB:>3(FCtB:*l)ii:, 04',^?m'^-r 
[0 0 3 8] ±ffiL/cXr=J>'T^-y1>-6 6^cO 

*r>-C*>0f^coi6:*]^!^i:-rS(H4(b)#fli), cm 

js\ ^mM*^hmimmizm't?>m:h^mL^\\^fzm:h 

tc. FCmi)7!)vlN§(,-i{5i:'ffiT-r-l.o 
[0039] DC/'DC3>'y\'-:^'3 6{i. ^if^^fa2 
0fcJ:tX2<^rS3 0*<aj^j-t^«S^x^;l^^cofl;ff^ 
^mL-Ta«^3 4tcSt*§-r&, ^-^^ 3 2 trlMS-rs 
C0(c£^S=5:mEi±, aS2 0 0 V--3 0 0 V^T^^ 

•5. mmm2 0i5J:x/2<xmm3ot-(yi,tztii,zM.-^ 

t'cO^ISSi 3 4 $r»r ^ t ^ omffii 
12VSST'*>0. *^4«vfi2 0fc<i:LK2<i«M3 0>&» 

i>\ii:h^iii>mm^^<7itt<7)^x'mi^-^i> z k ax- 

L-fzifi-^X, DC/DC3y>'>'-^'3 6{c:J:-5 
XW±i:Wr^'tX\^h. 

[0040] ±.ULtiwmMm<ny^^ -7^2 0 a^2 



mim&2 0}oXx/2d:mm.3 0b^-^3 2bi:mm 

[0 04 1 ] a##S^-^4 6{i:, 2<^^^^fi3 0^7)a 

^^m.itkth-ti>i>cox'h'o . zzti,±soc:<-^i,z 

J:'^Xm!^^tlX\>^&. SOC;^-^«2<?:«rfi3 0(C 

fcft^^ • igiMcon^mti^t ^mM-r^ h<^xh 

•9 - i co« ^mi.zmm^ 5 0 {4 2 dmm 3 0 com^mm. 

Ci-C«#^*^-^4 6ti:. SOC^- 

iVV 2<X«?ft3 0«i, ^cDm^^ti}^'J'-^j:<^i,iZ-:> 

tLxmEmt^T-thtz)^. zcoi^m^rmmLxms?: 

S i t i o T 2 }!KMm 3 0 <7)«^?SS$:«tb-f- 

i3ifi,mzmtn^^mt<^mmz:MS.mLxii<z t iz 

5 0 {4 2 <!Kmm 3 0 *a6i> ^ t A^T'^ I. . 

cfei)V'>{4, «^?§i^:x^4 6{4, 2ai:tt?fi3 ocomM 

[0042] mmU5 0{4, v-f ^onyfi-rJ-^rif 
'DfcL-ti&ailIKkLT«^$il. CPU 5 2. ROM 

54. RAM5 6iSj;t/'Aaj:^*'-h5 8*^^>^r.?.. C 

pu 5 2{i, ^ibm.M$tifzmmy'a^^yj^i,z^^xm 

€<7)«»t^tSr*fT-f-l., ROM5 4W4. CPUS 2 
^ ^ k':^)^'^a6^gtt $ilTfct5, RAM56t 

(i,isit:<cpu52 x'^mmM^im^-ri> cr>i,z& 
mc^my'—^i^—^miizm^^m^^ixh, xm^^- 

llifi^^ri: A:'3-ri. t^tc. CPUS 2T<:0?SS:^S 
(cJEtT, -fyA'-i5'8 0^rt'{=|gi!ifi-^$rai:bLTjl!!!S 

[0043] aiT'tt. $fM^5 OtWLTii. 

com-^rCOX^b. ^ WN'-r^SOCoraftfi-^Ofii:^!}:. 

mm35 oiiz<7)mi,zi,mimmi^^y^Mz)ni-i>m'^ 
<r>mm^n^-ox\>^:& . mm^s oi^xi>m^L^j:^y(&i 
m<7)'=^x±w^j:i:.<r>b Lxii. mmm^2 o<r)mm^ 
comm^mif&ztt^x^^. etj^LJti^t. xr:^ 
yyu -y^e e'^-^xyuay h tj-^izmWtm^^riii 
^ Lxmit:^'xm.'mm:^xs.^mm ttzK), 6 
4i.zm^-t^^^ y-ji^njii/TiicomimmttcD , m 
mmm 2 0 <^mi'm'mnm e 4 <7)isjg'gai,s'jp^ 
5 0;{i«tf^^ri.'>^„ 

[0 044 ] y>'N'-^8 0{4, mimM2 0-^2i^ 

m3 0i}-(i>mi^^ti^mmMm . 3mi^m.m.mz^ 
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^ ys:^;K-7?^MOSFET ( I GBT) ) 

[00451 CKO-^ y^^'-^- 8 0 t^«M2 O^V^Ji 

2 ^AWM 3 0 i: '^tgil^^tiif E«7)>t. -f ^ 2 0 a , 3 

0 ai73$l|W^J:Og^S$ixi., -2^0, ^^^N'-^-SO 
fcMt4«?fi2 0 tcO«M'0{5;i)\ ^M'-iJ'S 0 t 2iX 
m3 OcoS^. y.'N'-^'S 0^c7)i^mM2 0 i: 

2j^?fi3 0c7)|si^gi*j^tgf$)S<, -?-Lr, 

mfT^h. ^ixl::*tL, gt3*t/v:#MT7-24 0 2 

1 2-^-Cii^co1«^>^>j8mmm^2<X«S!l2:eSC{iJ 

4 0 2 1 2-^cO>';^xA{Cj^LT*fiJ-C$)^ = 
[0046] fl:SE-by9-90{d;, 2»:«m3 0 A-^>cOtti 
:^J«giE$:^ajf , 2<J«?ffi 3 0<om:»3^«tt®tmO:® 

V^T^±5^J«^li:V'>o« ^IcomsS-fey^f 9 0«$ijfflIgS 5 0 
tmULXisKi. 9 0Cio-C«im^tt!t« 

gjEffliiSflffllgE 5 0 A^) § !> . A;fJ $ ix;^cmMffl«± . 

2 3 0 tfc ttS5ai(««.«2:fiJBi-r S i^tcffi V ^ ^, 

[0047] mz. ±iEL/im&w-ri.ra«?ffiv-^ 
T^i.1 ot^mfT-ti>mmmmmi,z-:>\.^xmm-t^, m 

hThh. ^(mn'mmmii. g!m«Mi^;^7^A i o 

^ir^mt^Mmzi5\>^x. z<7)mMmi^^T-j^^ikm 

^ithm^iOXi^-hX'i ■yi-i)^^y^Mlz:>i:r>fzt^ 
CPU5 2tc:j:oTBf^SC:'fc, mtlilOju 
s e c^fclcil^f^ix-l... 
[0048] :^fl'-i~ytm^^iX?> t , ^-f. 

OiOa^?^fiQ(Og!^9^3A;^«:^-r§ (Xt-'xTSIO 
0 ) o mM2:SI£*<7)B*tcje 
tt^r-:? 3 2 ?:linB$-t*:S3ti6WN'V-(«:»3)T'$> 
0 , 2 0 2 dm,m 3 0 iOtS:««^3 



3 3bcoa5^J) Sr$iJffll^a3 3$:^TA:?]-t^^i:TM 

^7^-^ 2<i^M3ocojs#saQJi 

zti^m^]^^mmzn\,^xi.i. mmmM2o^mx^ 
tc«K-r I. HxaiE^ - H f $) g Sr^^-rp^x:? ^ ^' f 
k<o-fe-y h^^m^i-^u^yrs 110). ^oia 

^79:?'f kti, m34c7)5aaiC-C-fe-y b • U-fe-y h§ 
tl, -te ■y h^t«T-J>il{fM««?fi 2 0 ^ra^X:*^?-*^ I. 
^ i: 2r , U -fe -y h *t«-CS>ix«M*^l:?te 2 6 ?raM3Ste 

[0049] .li-C. ra:5^77i?'f k = 0(y-fe-y h*^ 

ff3(XT--yTS 12 0). ratt^^°V-Xpw(i. 04 
(c)(c^^-ri; 0 fc, *^mvlfe2 0coaiSJ*^'ffiv^;ta6tc:i^ 

«*&tg:^j) co^i o%(cig^$ixTv^s, 'fcfc. .rora 
ft^N-v-X p wJi, 2 }i^«?fi3 0 <r)mm^:^'^^r- y 
rs 1 0 01:•■B!^^2=^fc«^?SJIQ^^=:l£t.T«^S^ 

[0050] ::c73xr -yrs i 2 0f#^W^t3t*^ 

(i, ;^.r-yrs 1 1 OX<nm& ( f k = 0) i^lfXM 

fAmm2o^mM^^'ith^dLX'iih^iy<r)co. mm 

c^^-yrs 13 0). jj^tc;. XT--yrs 1 0 ox-m^ 
ms o(7)m^^&(if'Zif(omj]X'e-^ 3 2 srigiis* 

(Xx-yrs 1 4 0 ) . 0, S#«»QT«^ 
[005 1 ] ClcOXT- yTS 1 4 0T\ S^^fiQ-Cffi 

mmx'cr>mmmm2 0 t±tiLfzx.T^yy°v ■■/•*)■ e 6 
mi<zw±-tt (XT--yrsi 50) . ^v>T. 2}^mM 

3 0*-^.^#^*Q<7)«:'7^^:-^'3 2{C«*&LT (X 
r 'y7"S 16 0), — B.2is:;l^— ^y^rf^T-tl). ZtlliZ 
iO, ^:-^32(i2<jdi?fi30c?DP^*>^><0«:»3fi^^tC: 

[0052] — Xf- yTS 1 5 0T\ m^&Qfd 

ifx'ummmi^^ ^° v- * 3E£t# v ^ t ^i^ t 

{i , 2 3 0 fc Mt4«?fi 2 0 ar«M-r^ < . -hie'?3 

mnmim^m^^mMm^^tikiz^ mfmm2o 
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.yrS170) . 'tlCCiO, 2J^?fi3 0cr)S#^i 

[00 5 3] ClcO^T^-yrS 1 7 0 icMV-'Tfi, IgtlJ^ 

t4fl:M2 0h*^^5^-^3 2{c«:^3Sr«|^Lr (Xf- f 
rSlSO) , -a.2|s:;l— f-ySrUTf'S., AOIfK 

1 00Tc7)K^a^tCj;'5gtfflT-?)-l.^i:*^^>, 
^t-h. »4«?i£2 0-C'^«-t^#«^J«^^^. 

cm^J:'?, ^-^3 2l±2»:«fi3 0i:i^«M2 0 

[00 54] ±tz^ ;^7^-yrsi 2,QX'wmm^f-^v- 

*^ffl^N-V-XpwJJiLhT$).|.i:*'i^L;t*^a, Rtlil 

^5R>N'V-2rt#i. W4»f«?fi2 0 i-X-r ' 

gjft^N'V-S: 2}^fl:ffi3 OcO«:^3i:»4«M2 0c?)^« 
«:^T'Bfio-^<:^7^-yrsi 7 0t^ff-r'S., CixtcJ: 
0, *-:5'3 2{i:2<X«?fi3 0i;»4«?fe2 0t*-'^cO 

m:ti«J&tc<tO0ftL, *M{ilElJ)S*^N-y--C'lEitrr 

[00 5 5] K^LfcXr-yrS 1 1 0T\ fS:X 

igl&S*>'^•V->i)»'i3ffi>'^•V-Xpw^-« iO 

^^V>*>S*»cO^JSSrffd(X-f'yrSl 9 0). 
•C'. -fi-«fl^L/^«-&{i, XT^-yTS 1 1 0-CcOfiM 
( f k = 1 ) ^S(t-CMff«?fi2 0 

^yN"V-^ 2i?:mM3 0c0«:']i:M^«M2 0<7)5gS« 
:^J-C8fia^<. XT'-yT'Sl 7 0(C^^T^2). ctttci 

0, ^:-:J'3 2ii:2?i^?fi3 0i;^^M2 0i;*^^><^ 

[00 56] ^Z--:. XT--yr S 1 9 OT'S^fl^tTt^ 

T , M*4«?fi 2 0 fc ^(7)jgffl^a^#tfM^mM«§iP 

^?S4QT|gd^<, XT^-yrS 1 4 OtC^ff LT, Kt 

M->X7^i. 1 0«. ji!!mm«HSSSi7)f^jh^mT-C' (X 

7"-yrS150) . 2<il^«?fi3 0<7)a#^iQtCj;'5^ 
— ^3 2€:llIlK§itT (Xx-y7°S16 0) . :*SSrW 



(Xx-yrs 14 0; SSfl^) . 2?^?a3 0 
h »4«M 2 0 C0«:*3«*&tc J; 0 ^ 3 2 2r 0 
IS^-frT (Xx>xrS 1 7 0. 1 8 0 ) . :SW5:!iai)S 

[0057] l^JliMBfl L/i J; 3 tC*lliS<5lJi7)M««?ttIi^ 
XxA10(±, T^-fe;V-^r;l^3 3atf0^^f^$r:frL 

•9 . ^«m2 0 h ^<nwi^m.^-^tsw^mm^m 

^£f«?ai2 0 tcfc -5T«ft?t«i^c^^®»£T»^>ixS t 

cO-r-J)-i.J*^Wi (XT--yrS 12 0; S^W^) , 

(Xt-'/TSI 7 0) . ^c7)fl:;J3i:2i^M3 0O«:tl 

X'E-^3 2^:m^^-tX^m^^Wrt^ (Xx-yTS 
18 0) , J; o-C , ^ cO^-^a, M*4flSi2 0 SrlSmit 

mmx^m^ < ^■mMmx^ . mrnvMi^^r-j^ i o . 
m^'^xiidtt^mmLfzmM^mMt lxi^x^j^^ 

^ni-^h^tifx^h. 

[ 0 0 5 8 ] -:^r, mwm^j-^'7-if'smmM2 o\,zb 
'^xm^^m^cn^m^x'^hix^ t<?5T'S>i.«^(c 

{i (Xx-yTSl 20 ;#eW^) , 2<^M3 0SO^ 

s 1 4 0 ; -s-s^ij^) . *i!mmM2 0 1 ^(Timmmm.^ 
^tsimmmm^m^Wit^^ cxr yrs 1 5 o ) , 

2i'KMm.3 0#M-C-^<7)«#^»Qt J: 0^-^' 3 2 ?r 
[sHe^-^T (Xxy7°S16 0) , mM5:|gtS^^''^■V 

-riatrr s . x-^x. mmm 2 0 

fim^e^-^Ct^iftK^.O^^mi^XT^Al 0. ffi 

f^±-r-S. i i:*»"r-^ !> o t*-t . Mf4«M2 OcOSKff 
± t W-ttT XT a V- -y 1?- 6 6 ^cOj^j^g^OSlE t 
W±irh<r>x\ :itit:,mwri^>izmth:3^^)v^%y^ 
ibt£\^Xo f.zLX i^XT-AS!;*?: J: 0 l^Iif^ >! i: 

[0059] ^fz. wmmi^'^'7-tmMM1St^<^i>(r> 
x'h-oxh. 2d:^3o<7m^^MQ^^'^-^Mmz 

^^•r^m-^li (X7"-yrs 1 4 0 ; S^fiJ^) , ^4 

m^aiiSP^aiE^-^T. 2}!mm3 o tmmmM2 o 

t(r)m:hX'^-:^3 2^m^^-tX (Xx-yTS17 

0, 180) , mm^^^-^^-^'^-xmm-t^, 
tinb. mm,mipMm'thmwmMX'Mm^mmx'^6(^ 

[ 0 0 6 0 ] tJt, iM6S*>'^°V-*^M 
fit^N-V-X P wl:XTX^^fzlibl,zmmnm2 O 2rff±§ 

?fi2 0coaiE^^fo^l::{±, ^cOiglfiW^^^V-^^iaffi 
y^•V-X p w+ a J: 0 < *-C-»4«?tfc2 0 
±^-\tfzttkLtz (Xf--yrs 19 0), i-oT, m 
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[006 1] vxt^ifmmmmmfiZ'^^^xm^ni-fztiK 

[0062] mm. ^«M2 o<7)iiitiPm (^«ai 
6 \im^mcrmucomm:mm-t^fzib<7iy'rD -y mx- 

hh. :i<r)mbt,z^-t^mX'\±. DC/DCnwN'- 

Qh\,zi.^2^^m3ocr)^ti=^^i-fz±.x\ mm 
[0063] t.fz. ±Mmmmx'\±. mmmM2 otm 

^•v9z:bi>z^ n.^<7)iz^^\,zM-^\^x, m^mmm 

[Hfficosm^i^Hfl] 

[@1 ] *l|BB<0»3i=5r-ll»^JTS>l.«mm?fti^X7" 

mx'h^. 

[H2 ] W^mM2 0^m^^^M--^fl'2 8«?)«^S:* 

[03 ] minM2 ot^<^^inMWti}^i^^^^mmm 

[04 ] minM2o b Lx<rf^miWi'^-tifiiib<7)m 

Bmx'ht, 

[05 ] m\9M2o^mmimm-rhmfmmmmcom 



a«Ort^?:*"f hX'^ h . 

mx'hh. 
2 0-mmm 

2 

22-Ty-F 
2 3---:^V-F 
24, 2 5••-b>'^V— 
2 4P-M*^;ifX5ES& 
2 5P'--e-ft;;*'x8SK 

26. 2 7---*fl;^ 

2 8-#-fe;i' 

3 0---2<^«Vfi 
3 2-^:-^ 

3 3-mmmw 

3 3 a --Ti?-fe;U''^^"VW 

3 3 b ■ ■ ■ r ^ ^)V'^y)i'^i^i^ 3 ^'-fe V-y" 

3 4---ffiMS 

3 6-DC/DCr?yA— ^J- 

4 6-^#^M^-^ 

5 0--©JfflISf 

6 0-«!m«mgl5 

6 1 a, 6 2 a.---^vy 

6 i - .x^y-;i^^:x:7 
6 2-*^'y^' 

6 4-SfiS 
6 6-- XT3>'T^'y-!f 
6 7"'«M>'N/l':7' 
6 8-Mf4«f&K 

6 9-^^«m 

7 0-ii-llS^^ 
7l-«i!lf4m8l 

8 0---^ 

9 0-«5£-tyif 
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